Intraoperative stereoscopic 3D video imaging: pushing the boundaries of surgical visualisation and applications for neurosurgical education.
In the past decades, we have witnessed waves of interest in three-dimensional (3D) stereoscopic imaging. Previously, the complexity associated with 3D technology led to its absence in the operating room. But recently, the public's resurrection of interest in this imaging modality has revived its exploration in surgery. Technological advances have also paved the way for incorporation of 3D stereoscopic imaging in neurosurgical education. Herein, the authors discuss the advantages of intraoperative 3D recording and display for neurosurgical learning and contemplate its future directions based on their experience with 3D technology and a review of the literature. Potential benefits of stereoscopic displays include an enhancement of subjective image quality, proper identification of the structure of interest from surrounding tissues and improved surface detection and depth judgment. Such benefits are critical during the intraoperative decision-making process and proper handling of the lesion (specifically, for surgery on aneurysms and tumours), and should therefore be available to the observers in the operating room and residents in training. Our trainees can relive the intraoperative experience of the primary surgeon by reviewing the recorded stereoscopic 3D videos. Proper 3D knowledge of surgical anatomy is important for operative success. 3D stereoscopic viewing of this anatomy may accelerate the learning curve of trainees and improve the standards of surgical teaching. More objective studies are relevant in further establishing the value of 3D technology in neurosurgical education.